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Abstract 
Cadmium-telluride (CdTe) first became known as an infrared optical material as one of the hot pressed 
polycrystalline Kodak materials. It is a very difficult material to grow from a melt because both elements are volatile 
and it has a high melting point where appreciable vapour pressure can exist for both elements even if stoichiometry is 
near perfect. It has a congruent melting point of 1097°C, which means below that temperature both Cd-rich liquids 
and Te-rich liquids exist in equilibrium with pure CdTe. [1] 
High resistivity In-doped CdTe is one of the most important materials for the preparation of the room temperature X-
ray and gamma ray detectors. It is well known that the resistivity of CdTeIn strongly depends on the In doping 
concentration and growth and post-annealing conditions [2-3]. In this research work we studied In-doped CdTe after 
annealing at various temperatures using Raman spectroscopy.[4-6] 
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1. Introduction 
Semiconductor materials like II–VI have found their way in many applications such as photovoltaic 
and photoconductive devices. Heterojunctions (HJs) have attracted intensive research interest over the last 
four decades because of their potential importance in many technological applications. Cadmium telluride 
(CdTe) is unique among II–VI compounds which makes it important and quite suitable for several 
applications as it may exhibit both n- and p-types conductivity. It is one of the few II–VI compounds that 
are usually used as absorbers for photovoltaic devices. It is band gap of 1.5 eV, just in the middle of the 
solar spectrum, and processes high absorption coefficient (>104 cm-1) for the visible solar spectrum.   
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1.1. Fabrication – Electrical properties 
Considerable change in optical, electrical, and mechanical properties of CdTe thin films is produced by 
doping. Moreover p-type and n-type doping of CdTe is easy to achieve. All samples we studied are CdTe 
doped with Indium. All samples were grown by the Vertical gradient freeze method directly from the melt 
[3], where In doping was added to the samples. The doping concentration was 5x1015 cm-3. Electrical 
conductivity – mobility was measured using the Van der Paw method. The data tabulated in Table 1 
shows the electrical properties of the samples.  
 
Table 1. The electrical properties of the samples. 
 
 
 
1.2. Raman Spectroscopy 
Raman spectroscopy is a method for rapid, nondestructive characterization. The RockHound 785 Delta 
Nu (Fig.1a) is a handheld spectrometer which takes Raman spectroscopy beyond a laboratory setting.. 
The laser is focused on the sample and viewed simultaneously through the lens with our USB camera.  
The Advantage 785™ NIR is the ideal solution when sample molecules or trace impurities emit 
fluorescence — a condition which can overshadow the effectiveness of Raman spectroscopy. Eliminating 
or reducing fluorescence emission requires a laser excitation wavelength that does not have the energy to 
excite molecular fluorescence. It uses a 785nm excitation laser to reduce the fluorescence signature in 
samples that show strong fluorescence at shorter wavelengths. The spectral range of the Advantage 785 
extends from 200 to 2000cm-1. Spectra can be saved with an automated baseline correction algorithm or 
in raw form. All spectra are referenced with the laser off to subtract ambient light. The spectral viewer 
allows users to interpret the most recently acquired spectrum. Spectra may be zoomed or expanded and 
peak heights and frequencies are reported on the screen. 
 
 
 
 
 
 
 
 
 
     
   
(a)             (b) 
Fig. 1. (a) DeltaNu Raman spectrometer with the attachment Microscope (b)  sample B39I1B 
sample Resistivity Annealing Mobility (cm2/V.sec) 
B39I1B p type     6.7 x 104 ȍcm 700oC,  24 hours 45 
B39I1C n type     9.0 x 107 ȍcm As-grown sample 275 
B39F1E p type     441 ȍcm 700oC,  24 hours 103 
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2. Results and discussion 
Under these conditions defectind scattering by one longitudinal optical (LO) phonon as well as 
Fröhlich-induced two-LO phonon scattering is observed. We present the results of (LO) phonon 
frequency as function of the temperature. In both cases scattering is found to be strongly affected by In-
doped and related to the annealing temperature.  
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Fig. 2. (a) Raman spectrometry of the B39I1C sample (as grown – sample); (b) Raman spectrometry of the B39I1B sample  
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Additional changes are observed in the spectral range above 200 cm-1 , where the clean CdTe surface 
shows the 2L0 multiphonon structure at 314 cm-1 in accordance with bibliography[6]. Figures 2 and 3 
show some individual spectra from different stages of the growth process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Raman spectrometry of the B39F1E sample (Annealing – 600oC, 24 hours). 
3. Conclusions 
It is well known that the resistivity of CdTeIn strongly depends on the In doping concentration and 
growth and post-annealing conditions. In this research work we studied In-doped CdTe after annealing at 
various temperatures using Raman spectroscopy. We present the results of (LO) phonon frequency as 
function of the temperature. Additional changes are observed in the spectral range above 200 cm-1 , where 
the clean CdTe surface shows the 2L0 multiphonon structure at 314 cm-1 in accordance with 
bibliography. 
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